Relationship of epidermal growth factor receptor expression to ErbB-2 signaling activity and prognosis in breast cancer patients.
To examine the relationship of epidermal growth factor receptor (EGFR) expression to ErbB-2 signaling activity in breast cancer and the impact that this interaction has on the prognosis of patients with early-stage breast cancer. Paraffin tumor sections were collected retrospectively from 807 breast cancer patients diagnosed between 1976 and 1983. Immunohistochemical assays for ErbB-2, phosphorylated (activated) ErbB-2, and EGFR were performed, and the results were correlated with clinicopathologic variables and outcome. EGFR expression was detectable in 15% of 807 invasive breast cancers, including 35% of the 306 ErbB-2-positive patients. Conversely, the majority (87%) of EGFR-positive tumors co-overexpressed ErbB-2. Ninety-seven percent of tumors with phosphorylated ErbB-2 co-overexpressed EGFR. Patients whose cancers demonstrated ErbB-2 phosphorylation or co-overexpression of ErbB-2 and EGFR had the shortest survival. In contrast, patients whose tumors were negative for all three markers and those tumors that expressed only EGFR or only nonphosphorylated ErbB-2 had a relatively favorable outcome. These data provide the first clinical evidence that EGFR expression is linked to activation of ErbB-2 in human breast cancers. We have further shown that the adverse prognostic value of ErbB-2 overexpression is observed only when ErbB-2 is in the phosphorylated (activated) state or coexpressed with EGFR. These data suggest that ligand-dependent mechanisms of ErbB-2 activation are important in human breast cancer. These results also suggest that agents targeting EGFR may be useful in the treatment of tumors with activated ErbB-2.